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Amendnent No. 0001
Invitation for Bids
DACW1- 02- B- 0026

14. DESCRI PTI ON OF AMENDMENT (conti nued)

A. SOLICITATION, OFFER, AND AWARD: Section 00010, BIDDING SCHEDULE:
Please delete page 00010-3 in its entirety and replace it with the new 00010-3, annotated
Amendment No. 0001, attached hereto.

B. SPECIFICATIONS:
1. Section 02230 — SITE CLEARING - Please add this section in its
entirety and annotated Amendment No. 0001, attached hereto.

2. Section 02300 - EARTHWORK - Please delete this section in its
entirety and replace it with the new section of the same name and number, annotated
Amendment No. 0001, attached hereto.

3. Section 02370 — GEOTEXTILES - Please delete this section in its
entirety and replace it with the new section of the same name and number, annotated
Amendment No. 0001, attached hereto.

4. Project Table of Content- Please delete this Table and replace it with the new Table,
annotated Amendment No. 0001, attached hereto.

C. DRAWINGS: Please delete Drawing Numbers 61731, 61732, 61733, 61734, 61735,
61736, 61737, 61738, 61739, and 61740 in their entirety and substitute the revised sheets,
of the same Drawing Numbers, with arevision date of 26 July 2002.

D. Please indicate receipt of this amendment on Standard Form 1442

(SOLICITATION, OFFER, AND AWARD) as Amendment No. 0001. Failureto
acknowledge all amendments may be cause for rejection.
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Amendment No. 0001
Invitation for Bids
DACW61-02-B-0026
BIDDING SCHEDULE
(To be attached to Standard Form 1442)

DIKE RAISING
WILMINGTON HARBOR NORTH
CONFINED DISPOSAL FACILITY

WILMINGTON HARBOR, DELAWARE

ITEM ESTIMATED UNIT UNIT ESTIMATED
NO. DESCRIPTION QUANTITY PRICE AMOUNT
1. Sluice Access Road 1 Job L.S. $

2. Geotextile Reinforcement 103,775 SY. $ $

3. Dike Fill 374,550 CY. $ $

4, Sluice Relocation 1 Job L.S. $

5. Geosynthetic Clay Liner 39,72 SY. $ $

TOTAL ESTIMATED AMOUNT $

NOTE: Bidders must bid on all items.

Section 00010 — Page 3
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SECTI ON 02230

SI TE CLEARI NG

PART 1 GENERAL
1.1 GENERAL REQUI REMENTS

The work of this Section shall include the clearing and grubbing of areas
within the Limt of Disturbance indicated on the Contract Draw ngs, as
required for conpletion of the work. Cearing and grubbing shall be
limted to that necessary to conplete the work. Al cleared and grubbed
materials shall be tenporarily stockpiled in an area specified by the
Contracting Oficer until completion of the borrow activities, as which
time the Contractor shall place the cleared and grubbed materials in the
interior of the disposal area. The use of cleared and grubbed materials in
the proposed dike fill areas shall not be pernitted.

1.2 DEFI NI TI ONS

1.2.1 d earing
Clearing shall consist of the felling, trimmng, and cutting of trees into
sections, and the satisfactory disposal of the trees and other vegetation
desi gnated for renoval, including down tinber, snags, and brush present in
the areas to be cleared.

1.2.2 Gr ubbi ng
G ubbi ng shall consist of the removal and di sposal of stunps, roots |arger
than 3 inches in diameter, and matted roots from the designated grubbing
ar eas.

1.3 ENVI RONVENTAL PROTECTI ON

The work shall conply with the requirenents of Section 01355, ENVI RONVENTAL
PROTECTI ON

1.4 BURNI NG

The use of burning at the project site for the disposal of cleared or
grubbed material shall not be pernitted.

PART 2 PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTI ON
3.1 CLEAR NG

Trees, stunps, roots, brush, and other vegetation in areas to be cl eared
shal |l be cut off flush with or below the original ground surface.

3.2 GRUBBI NG

SECTI ON 02230 Page 1
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Material to be grubbed shall be renpved to a depth of not Iess than 18

i nches below the original surface level of the ground in areas indicated to
be grubbed and in areas indicated within the Limt of Disturbance on the
Contract Drawi ngs. Depressions made by grubbing shall be filled with
suitable naterial and conpacted to nake the surface conformwth the
original adjacent surface of the ground.

.3 DI SPOSAL OF MATERI ALS

Al felled tinber, logs, stunps, roots, brush, rotten wood, and ot her
refuse fromthe clearing and grubbing operations shall be tenporarily
stockpiled at an on-site | ocation designated by the Contracting Oficer
until conpletion of all borrow activities. Upon conpletion of borrow
activities, the cleared and grubbed materials shall be placed in the
interior of the disposal area at |ocations designated by the Contracting
Oficer.

.4 MEASUREMENT AND PAYMENT

There shall be no neasurenment or payment for work specified in this section
and all costs in connection herewith shall be included in the costs of all
the bid itens.

-- End of Section --

SECTI ON 02230 Page 2
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SECTI ON 02300

EARTHWORK

PART 1 GENERAL

1

1 SUMVARY

The work specified in this section includes the earthwork activities
involved in the excavation of materials fromthe on-site borrow area,

excavation and pl acenent of grading fill, placenment of the perinmeter and
baffle dike fill, placenment of the geosynthetic clay liner (GCL) cover
soils, placenent of the aggregate for the sluice access roadway, and

pl acenent of backfill materials as part of the sluice relocation

.2 DI KE FILL AND GRADI NG FI LL MATERI ALS

Al dike fill, grading fill, and GCL cover soil materials shall be obtained
on-site. The use of off-site borrow materials shall not be permtted.
Materials available for dike fill, grading fill and GCL cover soils shal

include materials cut fromthe existing dikes as part of the perineter
grading or materials excavated fromthe on-site borrow area indicated on
the Contract Drawi ngs. Test boring and test pit logs indicating the
subsurface conditions encountered in the vicinity of the existing perineter
di kes and the proposed borrow area, as well as the correspondi ng test
boring and test pit locations, are included on the Contract Draw ngs

Avail abl e |l aboratory testing data for sanples obtained fromthese test
borings and test pits is provided in the tabular summary included at the
end of this Section. These data represent the best subsurface information
presently available in the vicinity of the proposed construction at the
time of the testing and sanpling; however, variations may exist in the
subsurface between test boring and test pit |ocations and conditions may
have changed since that tine.

Based on the conditions encountered in these test borings and test pits and
the associated | aboratory testing, it is anticipated that a significant
portion of the existing shallow soils to be used as dike fill will be
avail abl e at noisture contents which can be worked and dried to within
acceptabl e placenent |limts using conventional soil drying techniques.
However non-standard excavation techni ques typical for use with very soft
subgrade soils may be required. Additionally, it is anticipated that a
substantial volume of the materials which will need to be excavated from
the borrow area and used as dike fill will be present at noisture contents
consi derably greater than those required for placenent as dike fill. The
Contractor should anticipate that significant effort will be required to
excavate, haul and reduce the noisture content of such soils to acceptable
pl acenent levels in these nmaterials.

The project has been designed as a balance cut and fill site. This bal ance
requires the proposed borrow area be graded as indicated on the Contract
Drawi ngs to provide the necessary di sposal volune and maintain the interna
stability of the dikes. Therefore amendnent of the on-site soils shall be
permitted only if the Contractor can prove, to the satisfaction of the
Contracting Officer, that the site grading indicated on the Contract

Drawi ngs, including the proposed di ke and borrow area grades, can be
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achieved. |f anendnment of site soils is proposed, details for the proposed
amendment plan shall be submitted for review and approval as part of the
Contractor's Di ke Construction Wrk Plan. The renoval of on-site materials
fromthe site shall not be permtted. The Contractor shall reviewthe
avai | abl e i nformati on and nmake their own interpretation of subsurface site
conditions. Drying of all soils is time, effort and weat her dependent,

whi ch shall be considered in the Contractor's bid, scheduling and approach
to this work. Stockpiling of site soils exceeding five feet in height shal
be limted to areas along Reach C, as identified on the Contract Draw ngs.
Stockpiles of less than five feet in height shall be permitted at other

| ocations, as approved by the Contracting Oficer. Gven the extrenely
soft subgrade conditions, the Contractor shall assume all risk of subgrade
instability arising fromany stockpiling of site soils.

.3 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-micu. m))

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soi
Classification Systen)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

CORPS OF ENG NEERS ( COE)

CCE EM 1110-1-1005 Topogr aphi ¢ Surveyi ng Manua

DELAWARE DEPARTMENT OF TRANSPORTATI ON ( Del DOT)

Section 813 (1996 Standard Specifications for Road and
Bri dge Construction) G ading Requirenents,
M ni mum and Maxi mum Per cent ages Passi ng

Section 821 (1996 Standard Specifications for Road and
Bri dge Construction) G aded Aggregate

.4 DEFI NI TI ONS

4.1 Satisfactory Fill Materials

Satisfactory materials for dike fill, grading fill, GCL cover soil and for
use as backfill during installation of the additional sections of the

sluice outlet pipe shall conprise any on-site materials classified by ASTM
D 2487 as CL, M, CL-M.,, MH, CH, OL or OH containing stones of less than 3
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i nches in all dinensions.
4.2 Unsatisfactory Fill Mterials

Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include

trash; refuse; and material classified as satisfactory which contain frozen
material. Unsatisfactory materials shall be disposed of as indicated in
Par agr aph "BORROW AREA" of this Section of the Specification. The
Contracting Oficer shall be notified of any unsatisfactory material s.

.5 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Dat a

Sources for Roadway Aggregate; G COR Roadway Aggregate G adation Curves; G
COR

The Contractor shall subnit to the Contracting Oficer for approval, prior
to delivery, their proposed source for the roadway aggregate. The test
data specified herein for those sources shall be submtted. In the event
such data is unavail able, the Contractor shall procure the services of an

i ndustry-certified testing | aboratory to performthe required acceptance
tests. The results of all acceptance tests shall be furnished to the
Contracting Oficer at least 21 days prior to the delivery of the aggregate
to the work site. All testing shall be entirely at the Contractor's expense.

The Contractor shall submit gradation curves to verify that the roadway
aggregate neets the requirenments specified herein.

Sources for Sluice Relocation Backfill; G COR Sluice Relocation Backfil
Gradation Curves; G COR

The Contractor shall submit to the Contracting O ficer for approval, prior
to delivery, their proposed source for the sluice relocation backfill. The
test data specified herein for those sources shall be submitted. In the
event such data is unavail able, the Contractor shall procure the services
of an industry-certified testing | aboratory to performthe required
acceptance tests. The results of all acceptance tests shall be furnished to
the Contracting Oficer at |east 21 days prior to the delivery of the
backfill material to the work site. Al testing shall be entirely at the
Contractor's expense.

The Contractor shall submt gradation curves to verify that the sluice
rel ocation backfill neets the requirenments specified herein.

SD-08 Statenents
Di ke Construction Wrk Plan; G COR
The Contractor shall prepare a Di ke Construction Work Plan outlining the
proposed equi pnent and nethods to be used in construction of the dikes as

required by the Contract Drawi ngs and this Specification. This work plan
shal | include details regardi ng phasing of the dike construction and the
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proposed methods for excavation of borrow materials fromthe borrow area,
drying of these materials, placenment of the geotextile reinforcenent,

pl acenent and conpaction of the dike fill, and borrow area dewatering, if
proposed. The plan shall identify proposed stockpile areas, the
anticipated noisture testing plan, and a di scussion of the timng and
coordination of all testing efforts, as well as a conplete |isting,

i ncl udi ng nmake and nodel numnber, of all equipnment to be used for dike
construction, an exanple of the Contractor's proposed Wekly Di ke Fill

Pl acenent Summary, and a proposed schedul e for subm ssion of the Wekly
Dike Fill Placenent Summaries. If soil anmendnent is proposed, this plan
shal | provide specific details regarding the environnmental and geotechnica
characteristics of the proposed anendnents and provide sufficient data to

i ndi cate that the proposed anendnent plan will result in a bal anced cut and
fill at the site as required by Paragraph 1.2. The Di ke Construction Wrk
Pl an shall be submitted to the Contracting Oficer for review and approva

a mnimum of 21 cal endar days prior to the start of earth noving activities.

Weekly Dike Fill Placenment Summaries; G COR

The Contractor shall submt to the Contracting Oficer for review and

approval weekly summaries of dike fill placenment activities. This sumary
shall include a |location sketch indicating the sections of dike, by
station, and lifts placed during the subject week. Also included shall be a
summary of the results of physical tests performed on the fill place during

the subject week, including natural water content and nucl ear density
testing. These summary reports shall be submitted on a weekly basis, on a
day to be agreed upon by the Contractor and Contracting Officer prior to
the start of earth noving activities.

SD- 09 Reports
Testing Results; G COR
Wthin one week of conclusion of physical tests for the roadway aggregate,
i ncludi ng proctor tests and nucl ear density tests, three copies of test
results, including calibration curves and results of calibration tests.
SD- 13 Certificates
Testing Laboratory Qualifications; G COR
Qualifications of the commercial testing | aboratory which will be
performng the required testing shall be submtted to the Contracting
Oficer a mnimmof 14 cal endar days prior to the start of any |aboratory
testing.
PART 2 PRODUCTS
2.1 ROADWAY AGGREGATE
Crushed stone placed for the access roadway shall consist of inported
materials and shall neet the requirenents of G aded Aggregate Type "A"
(CR-1) as specified in Section 821 of the Del aware Departnment of
Transportati on Standard Specifications.
2.2  SLU CE RELOCATI ON BACKFI LL
Stone backfill placed for the sluice relocation shall consist of inported

materials and shall nmeet the requirenents of Del aware No. 3 stone as
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specified Section 813 of the Del aware Departnment of Transportation Standard
Speci ficati ons.

PART 3 EXECUTI ON

3.1 DI KE FI LL

3.1.1 Sequence of Work
The portions of the dike identified as Reaches A and B on the Contract
Drawi ngs shall be constructed and substantially conpl eted, as determ ned by
the Contracting Oficer, prior to the start of work on the renaining reach
of the project.

3.1.2 Preparati on of G ound Surface for Di ke Construction

3.1.2.1 General Requirenents

Prior to placenent of the dike fill, the Contractor shall instal
settlenent plates as indicated on the Contract Draw ngs and Section 02700
of this specification. The initial lift of dike fill materials shall be
pl aced directly on the geotextile reinforcenent. The dike fill shall be

pl aced in accordance with the di ke material phasing detail provided on the
Contract Drawi ngs to place the reinforcenment geotextile in tension and

reduce the potential for nmudwaves as the dike fill is placed. The
Contractor shall denmpnstrate that the placenent technique will not cause
damage to the geotextile. In no case shall any type of equipnent be

al l owed on the unprotected geotextile. All existing surfaces on or against
where fill materials are to be placed shall be scarified to a m nimum depth
of 6-inches and conpacted just prior to placenment of the fill material
Conpaction of the scarified surfaces shall be as specified in paragraph
"Conpaction Operations" of this section. [If, in the opinion of the
Contracting Oficer, any surfaces to receive fill becone conpacted in such

a manner that a plane of seepage or weakness may result, the surface shal
be thoroughly broken by making two passes with a track-type tractor prior
to the placenment of the fill naterial thereon. Al scarification and
breaki ng of surfaces shall be done parallel to the centerline of the
proposed di ke.

3.1.2.2 Frozen Materials
Di ke fill shall not be placed on a foundation which contains frozen

material, or which has been subjected to freeze-thaw action. This
prohi biti on enconpasses all foundation types, including the natural ground,

al |l prepared subgrades and all |ayers of previously placed and conpacted
earth fill which becone the foundations for successive |ayers of earth
fill. Al material that freezes or has been subjected to freeze-thaw

action during the construction work, or during periods of tenmporary

shut downs, such as, but not limted to, nights, holidays, weekends, w nter
shut downs, or earthwork operations, shall be renoved to a depth that is
acceptable to the Contracting Oficer and replaced with new materi al
Alternatively, the material will be thawed, dried, reworked, and
reconpacted to the specified criteria before additional material is placed.
The Contracting Officer will determ ne when placement of fill shall cease
due to cold weather. The Contracting Oficer may el ect to use average
daily air tenperatures, and/or physical observation of the soils for his
determ nation. Dike material shall not contain frozen clunps of soil
snow, or ice.

SECTI ON 02300 Page 5
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1.3 Di ke Construction
1.3.1 CGener a

Unl ess ot herwi se specified or directed by the Contracting Oficer, the
embankment shall be constructed to the Iines, grades and sl opes shown on
the Contract Drawi ngs. The existing dikes shall be excavated to the the
extent indicated on the Contract Drawings. Material obtained fromrequired
excavation of the existing dikes and site grading shall be used as fill
material in the di ke enmbankment construction. Under no circunstances shal
frozen fill material, snow or ice be placed in the enbanknment. The
Contracting Oficer will have the authority to require the wasting of the
frozen material at an on-site location at the Contractor's expense. Any
erosi on of the constructed enbanknent shall be repaired within two working
days.

.1.3.2 Conpacted Fil

Fill material shall be placed and spread in horizontal |ayers not exceeding
12-inches in thickness prior to conpaction. If, in the opinion of the
Contracting O ficer, the surface of any conpacted |layer is too snooth to
bond properly with the succeeding layer, it shall be scarified to the

sati sfaction of the Contracting Oficer prior to the placenent of nmateria

t her eon.

.1.3.3 Moi sture Contr ol

Moi sture content of dike fill material shall be within the linmts specified
in paragraph: CONTRACTOR QUALITY CONTRCL. If the noisture content of the
fill material exceeds that required by this Section for use as dike fill,

the materials shall be aerated or otherwi se dried, as specified in the
Contractor's approved Di ke Construction Work Plan, until the noisture
content is within the specified limts just prior to conpaction

.1.3.4  Conpaction Operations

Surfaces to be conpacted shall be free of standing water, ruts and
unnecessary roughness. Each layer of fill material shall be conpacted by
not | ess than eight passes of a self propelled sheepsfoot roller, where a
pass is defined as a pass in one direction. The sheepsfoot roller shall be
| arge enough to be rated with a mninum 100 ton vibratory capacity.

However the conpaction shall be performed in the static node. Each pass of
the roller shall overlap the preceding or adjacent pass by not |ess than
one foot. Portions of the enbanknent which cannot be reached by the roller
shal | be conpacted to the density of the surroundi ng enbanknment by a nethod
approved by the Contracting O ficer. The Contractor shall schedule their
daily operations so that all fill material placed in the di ke enmbankment is
conpacted by ei ght passes of the roller by the end of the workday.

.1.3.5 Tol er ances

At all points a tolerance of 0.5 foot above the grades shown on the
Contract Drawings will be pernmitted provided that any excess material is
distributed so that the crown of the dike drains inward towards the

di sposal area and there are no abrupt hunps or depressions in the surfaces
or bulges in the width of the crowmn. At no point shall the final grade be
bel ow t he grades shown on the Contract Draw ngs. Horizontal tolerances
shall be within one foot of that indicated on the Contract Draw ngs
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3.1.3.6 Settl ement of the Foundation

If settlement in any portion of the foundation devel ops to such an extent
as to make it advisable, in the opinion of the Contracting Oficer, to

di scontinue placenent of fill material and to postpone building of that
portion of the dike to full grade and cross section, the Contracting

O ficer shall have the right to terminate further work on that portion of
the di ke under this contract.

3.1.3.7 Sli des

If sliding of any part of the dike occurs prior to its acceptance, the
Contractor shall repair the slide at the direction of the Contracting

Oficer. Repairs shall consist of providing additional fill material to
restore the desired grades and slopes. |If the slide is due to the fault of
the Contractor or as a direct result of the Contractor's operation, this
work shall be perforned without cost to the Government. |If the slide is

not due to the fault of the Contractor and did not result fromthe
Contractor's operation, paynent for this work will be made as specified in
par agr aph: " MEASUREMENT AND PAYMENT".

3.1.3.8 Contractor Quality Control

Moi sture density tests shall be performed on fill material in accordance
with ASTM D 3017 upon conmencenent of di ke construction, when any change in
mat eri al occurs, and at a m ni mum frequency of one test every 200 cubic
yards of dike fill placed. Al testing shall be perforned i mediately after
conpaction of the material to be tested. Misture content of placed fil
shal | be between 40% and 56%

3.1.4 Subgrade and Di ke Protection

The di kes shall be kept shaped and drai ned. Proper drainage around the

di kes shall be effectively maintained at all times. Each night
precipitation is expected, the di ke shall be crowned and the surface lift
sealed with two passes of a smooth-drumroller. Scarification of the seal ed
surface shall be performed prior to subsequent fill placenment in accordance
with Paragraph 3.1.3.2, Conpacted Fill. The finished subgrade shall not be
di sturbed by traffic or other operation and shall be protected and

nmai nt ai ned by the Contractor in a satisfactory condition until the

conpl etion of the project. The storage or stockpiling of nmaterials on the
finished di ke shall not be permitted. No seeding of the dike or any other
areas shall be performed until these areas have been checked and approved
by the Contracting O ficer.

3.2 GRADI NG FI LL

Al'l grading fill shall be placed and conpacted in accordance with the

requi rements of Paragraphs "Conpacted Fill," "Misture Control,"” and
"Conpaction Operations." Misture content of placed grading fill material
shal | be between 40% and 56% Natural nmoisture content tests shall be
performed on grading fill nmaterials in accordance with ASTM D 3017 at a

m ni mum frequency of one test every 500 cubic yards of grading fill placed.
Al testing shall be performed i nmedi ately after conpaction of the materia
to be tested.

3.3 GCL COVER SO L

Al GCL cover soil shall be placed and spread in a single horizontal lift
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nmeausuring not |ess than 18 inches in conpacted thickness. Misture content

of placed grading fill material shall be between 40% and 70% |f the
noi sture content of the cover soil material exceeds that required by this
Section for use as GCL cover soil, the materials shall be aerated or

otherwi se dried until the npisture content is within the specified limts
just prior to conpaction. Natural npisture content tests shall be perforned
on GCL cover soil materials in accordance with ASTM D 3017 at a m ni mum
frequency of one test every 500 cubic yards of cover soil placed. Al
testing shall be performed i mediately after conpaction of the material to
be tested. The cover soil shall be conpacted by not | ess than six passes
of self propelled tracked equi pnent with a m ni mum ground pressure of 15
psi, where a pass is defined as a pass in one direction. Each pass of the
tracked equi pnent shall overlap the preceding or adjacent pass by not |ess
than six inches.

.4 SLU CE ACCESS ROADWAY CONSTRUCTI ON

The access roadway graded aggregate shall be placed directly on the access
roadway geotextile. The Contractor shall denobnstrate that the placenent
technique will not cause danmage to the geotextile. In no case shall any
type of equi pnent be allowed on the unprotected geotextile. The aggregate
shal | be deposited and spread parallel to the centerline of the roadway.
The material shall be handl ed such that no segregation of fine or course
mat eri al s occurs. The noisture content of the aggregate at the tinme of
conpaction shall be within four percentage points of optinmum noisture
content as determined by ASTM D 1557. Misture density tests shall be
performed on access roadway aggregate in accordance with ASTM D 3017 a at a
m ni mum of five | ocations along the access roadway, as determ ned by the
Contracting Oficers. If the noisture content is not within four percentage
points of optinmum the material shall either be noistened or dried, as
needed, and thoroughly m xed before conpacti on. Conpaction or rolling shal
start at the edges and progress toward the center and shall continue unti
the aggregate is thoroughly and uniformy conpacted to the satisfaction of
the Contracting Oficer.

.5 SLU CE RELOCATI ON BACKFI LL

Sl uice rel ocation backfill shall be placed in maxi mum 12 inch thick | oose
l[ifts and conpacted with the backhoe bucket. Placenment of additiona
conpaction equi pment into the excavation is not required.

.6 BORROW AREA

Al fill materials shall be obtained on-site, except as specifically noted
herein or indicated in the Contractor's approved Di ke Construction Wrk
Plan. The use of off-site borrow materials shall be permtted for roadway
aggregate and sluice backfill. Materials available for grading and di ke
fill shall include nmaterials cut fromthe existing di ke and di sposal area
as part of the perinmeter grading or nmaterials fromthe on-site borrow area
indi cated on the Contract Drawi ngs. The required elevation for excavation
of borrow materials within the on-site borrow area is elevation 36.5 feet
NAVD88. Elevation 36.5 feet NAVD88 is also the Linmit of Excavation within
the on-site borrow area. Excavation below the final elevations indicated on
the Contract Draw ngs shall not be permitted. Maintaining satisfactory

drai nage of the borrow area shall be considered related to the borrow
operation. Dewatering of the borrow area shall be permitted. Al dewatering
operations, if performed, shall be in conpliance with the U S. Arny Corps
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of Engineers' Water Quality Certification fromthe Del aware Departnent of
Nat ural Resources and Environmental Control. If encountered, materials
excavated fromthe borrow area which are not suitable for use as dike fil
shal |l be tenporarily stockpiled on-site and placed back within the borrow
area at the conpletion of excavation activities. Slopes at any |ocation
within the borrow area shall not be steeper than 3H 1V at the conpl etion of
the project.

T MEASUREMENT AND PAYMENT

7.1 Di ke Fill Measurenent

The unit of neasurenent for dike fill will be cubic yard. The actua
in-place dike fill quantity shall be conputed for paynment by the average
end area nethod from cross sections taken at 250 foot intervals along the
| ength of the perineter and baffle dikes. Additional sections nmay be
required by the Contracting Officer to eval uate possible | ow spots between
cross section locations. Prior to the start of placenent of dike fill, a
survey will be performed to determine the existing ground surface

el evations along the proposed di ke alignnments. Another survey of the fina
di ke grades shall be performed follow ng the conpletion of dike fil

pl acenent to confirmthe required di ke geonetry. All surveys shall be
performed under the gui dance of a surveyor licensed by the State of

Del aware. The Contractor shall be responsible for all costs associated
with the surveys. The total volune to be paid for dike fill will be the
nunber of cubic yards calculated using the pre-fill and post-fill placenent
surveys, corrected as necessary based on neasurenents obtained fromthe
settlenent plates installed along the perineter dike centerline. The
settl enent plate neasurenents shall be extrapolated to the baffle dike, as
appropriate. The neasurenment will not include the volune of any fill placed
prior to the taking of ground surface el evations of the undisturbed grade,
the volunme of material resulting fromthe all owabl e above-grade tol erance,
or the wasting of frozen materials. Excavation will not be nmeasured for
paynment and all costs in connection therewith shall be included in the
contract price of the dike fill as specified in this Section. The
nmeasurenent of additional fill material required for the repair of slides
will be by the cubic yard.

.7.2 Settl ement

Conput ati ons based on neasurenments fromthe specified settlement plates
will be determ ned as follows:

a. The settlenent nmeasured at each nonitoring | ocation will be
considered to apply to the foundati on area under the dike crown,
throughout the length of the settlenment neasurenent range.

b. The foundation settlement under the di ke enmbanknment at each
cross-section will be considered to vary uniformy fromzero settl enent
at each toe of the dike to the actual anpunt of settlenent neasured at
the respective settlenent plate. Settlenment shall be assuned to vary
uni formy between the mnidpoints of adjacent nonitoring devices.

c. The calcul ated settl enent shall be used to correct the dike fil
paynment quantity as indicated in Paragraph 3.7.1.

7.3 Field Surveys

The Contractor shall be responsible for conducting all field surveys and

SECTI ON 02300 Page 9



Invitation for Bids Anmendnent

No. 0001

DACWs1- 02- B- 0026

performng all conputations required for neasurenent of dike enbanknent
gquantities (see Special Cause: "Qantity Surveys"). Al surveys shall be
in accordance with COE EM 1110-1-1005. The settlenent plates shall be
surveyed for vertical novenent to the nearest 0.1 foot. Surveys shall be
obtained imediately following installation of the settlenent plates and at
intervals determ ned necessary by the Contractor to pernit accurate
measurenment of fill material placed during construction of the dike
enmbankment .

. 7.4 Di ke Fill Paynent

Payment for dike fill will be made at the Contract Unit Price for Bid Item
No. 3, "Dike Fill" which shall constitute full conpensation to the
Contractor for all costs associated with the surveys, operation of the
on-site borrow source, and drying, hauling, placenent and compacti on of the
dike fill in accordance with the requirenents of this Section, including
the required submittals and testing.

.7.5 Roadway Aggregate

There shall be no neasurenment or payment for the roadway aggregate and all
costs in connection with placenent of the roadway aggregate shall be
consi dered incidental to Bid Item No. 1, "Sluice Access Roadway".

.7.6 Sl ui ce Rel ocati on Backfil

There shall be no neasurenent or paynment for materials used as backfil
during relocation of the sluice and installation of the additional section
of outlet pipe. Al costs in connection with placenment of the backfil

shal |l be considered incidental to Bid Item No. 4, "Sluice Relocation" as
specified in Section 02380.

7.7 GCL Cover Soi l

Measurenent for the GCL cover soil shall be based on the cubic yards of
materi al placed as indicated by the area and thickness indicated on the
Contract Drawi ngs. All costs in connection with placenent of the GCL cover
soil shall be nade at the Contract Unit Price for Bid Item No. 3, "Dike

Fill," which shall constitute full conpensation to the Contractor for al
costs associated with the surveys, operation of the on-site borrow source,
and drying, hauling, placement and conpaction of the GCL cover soil in

accordance with the requirenments of this Section, including the required
testing.

-- End of Section --
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SECTI ON 02370

GEOTEXTI LES
PART 1  GENERAL
1.1  SUWMARY
The work of this section shall include: placenent of the reinforcenent

geotextile on the prepared di ke foundation, prior to placenment of dike fill
mat eri al s; placenent of the geosynthetic clay liner (GCL) on the landfill
sl ope; placenent of the roadway geotextile on the prepared roadway base,
prior to placenent of the graded aggregate; and placenent of the sluice
geotextile, prior to placenment of the sluice backfill, as indicated on the
Contract Draw ngs.

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 123 (1993a) Standard Term nol ogy Relating to
Textiles
ASTM D 2216 (1996) Laboratory Determ nation of Water

(Moi sture) Content of Soil and Rock

ASTM D 4355 (1992) Deterioration of Ceotextile from
Exposure to U traviolet |ight and Water
(Xenon- Arc Type Appar at us)

ASTM D 4595 (2001) Standard Test Method for Tensile
Properties of CGeotextiles by the Wde-Wdth
Strip Method

ASTM D 4632 (1991) G ab Breaking Load and El ongati on of

Ceot extil es

ASTM D 4643 (1993) Determnation of Water (Misture)
Content of Soil by the M crowave Oven Met hod

ASTM D 4873 (1988) Quide for ldentification, Storage,
and Handling of Geotextiles

ASTM D 4884 (1996) Standard Test Method for Strength of
Sewn or Thernally Bonded Seans of
Ceotextiles

ASTM D 5321 (1992) Determ ning the Coefficient of Soil
and Geosynthetic or Geosynthetic and
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Ceosynthetic Friction by the Direct Shear
Met hod

ASTM D 5887 (1995) Measurenent of |ndex Flux Through
Sat urat ed Geosynthetic Cay Liner Specinens
Using a Flexible Wall Pernmeaneter

ASTM D 5888 (1995) Storage and Handli ng of Geosynthetic
Clay Liners

ASTM D 5889 (1995) Quality Control of Geosynthetic C ay
Li ners

ASTM D 5890 (1995) Swell Index of Cay M neral

Conponent of Geosynthetic Cay Liners

ASTM D 5891 (1995) Fluid Loss of O ay Conponent of
Ceosynthetic O ay Liners

ASTM D 5993 (1996) Measuring Mass Per Unit of
Ceosynthetic Cay Liners

.3 SUBM TTALS

Government approval is required for all submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
GCL Properties; G COR

The GCL manufacturer's certified raw and roll material data sheets. The
certification shall indicate that the GCL has been continuously inspected
for broken needles using an in-line netal detector and all broken needl es
have been renmobved. The certified data sheets shall be attested to by a
person having |l egal authority to bind the GCL manufacturing conpany.
Certified test results, along with a sanple of the GCL to be used on this
project measuring a mnimmof 12 inches by 12 inches, shall be subnmitted
at least 5 working days prior to delivery of the GCL.

GCL Warranty; FIO
The GCL manufacturer's warranty statenent.
SD-08 Statenents
Rei nf orcement Geotextile Seam ng Wrk Plan; G COR
The Contractor shall prepare a Reinforcenent CGeotextile Seanmi ng work plan
for approval at |east 30 days prior to the dike construction activities.

This plan shall include the equi pnent, thread and techniques to be used to
seamthe Type |: Reinforcenent Ceotextile.
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GCL Wrk Plan; G COR

The Contractor shall prepare a GCL Wrk Plan outlining the proposed nethods
and equi pment to be used for installation of the GCL and pl acenent of the
GCL cover soils as required by the Contract Drawings and this
Specification. This work plan shall include details regarding the proposed
net hods for preparation of the surfaces to receive the GCL; a panel |ayout
for the proposed installation; installation of the GCL on the sl opes,

i ncl udi ng met hods and details for the anchor trenches, overlaps and for
installing the GCL around obstructions in the slope, if required; and

pl acement of the GCL cover soils. This plan shall be subnitted to the
Contracting Oficer for review and approval a m ni nrum of 14 cal endar days
prior to the start of GCL subgrade preparation activities.

SD- 09 Reports
GCL Confornmance Tests; G COR

| ndependent QC | aboratory test results for the GCL including descriptions
of equi pment and test methods.

SD- 13 Certificates
Rei nforcenent Geotextile Certification; G COR

The Contractor shall submt for approval a certification of the

rei nforcement geotextile material fromthe manufacturer, along with a
sampl e of the geotextile to be used on this project, neasuring a mni num of
12 inches by 12 inches, at |east 30 days prior to delivery of the
geotextile. The geotextile to be used shall be accepted on the basis of
mll certificates or affidavits. The Contractor shall furnish the
Contracting Officer, a mll certificate or affidavit signed by a legally
aut hori zed official fromthe conpany manufacturing the geotextile. The
mll certificate or affidavit shall attest that the geotextile neets the
chem cal, physical and manufacturing requirenments stated in this

speci fication.

Roadway Geotextile Certification;, G COR

The Contractor shall submit for approval a certification of the roadway
geotextile material fromthe manufacturer, along with a sanple of the
geotextile to be used on this project, measuring a m nimumof 12 inches by
12 inches, at least 30 days prior to delivery of the geotextile. The
geotextile to be used shall be accepted on the basis of mll certificates
or affidavits. The Contractor shall furnish the Contracting Oficer, a
mll certificate or affidavit signed by a legally authorized official from
the conpany manufacturing the geotextile. The mll certificate or
affidavit shall attest that the geotextile neets the chemical, physical and
manuf acturing requirenents stated in this specification

Sl uice CGeotextile Certification; G COR

The Contractor shall submt for approval a certification of the sluice
geotextile material fromthe nmanufacturer, along with a sanple of the
geotextile to be used on this project, measuring a m ni mumof 12 inches by
12 inches, at least 30 days prior to delivery of the geotextile. The
geotextile to be used shall be accepted on the basis of mll certificates
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or affidavits. The Contractor shall furnish the Contracting Oficer, a
mll certificate or affidavit signed by a legally authorized official from
the conpany manufacturing the geotextile. The mll certificate or
affidavit shall attest that the geotextile neets the chem cal, physical and
manuf acturing requirenents stated in this specification

SD- 14 Sanpl es
Rei nf orcement CGeotextile Sanples; G COR

If requested by the Contracting Officer, the Contractor shall provide to
the CGovernnment reinforcenent geotextile sanples for testing to determ ne
conpliance with any or all of the requirenments in this specification. When
samples are to be provided, they shall be submitted a m ni mum of 30 days
prior to the beginning of installation of the geotextile. A witten
certificate of conpliance signed by a |egally authorized official fromthe
conpany shall be subnmitted, in duplicate, upon delivery of the geotextile.
The certificate shall state that the geotextile shipped to the site neets
the chenical requirenents and exceeds the mnimum average roll value listed
in TABLE 1, M N MUM PHYSI CAL REQUI REMENTS FOR REI NFORCEMENT GEOTEXTI LE

Upon request, the contractor shall supply quality control and quality
assurance test results for the reinforcenment geotextile. Al sanples

provi ded shall be fromthe same production lot as will be supplied for the
contract, and shall be the full manufactured width of the geotextile by at

| east 10 feet long. Sanples submitted for testing shall be identified by
manuf acturers | ot designation. The nmanufacturer shall certify that the
geotextil e has been inspected using permanent on-line netal detectors and
does not contain any needl es.

Roadway Geotextile Sanples; G COR

If requested by the Contracting O ficer, the Contractor shall provide to
the Government roadway geotextile sanples for testing to determ ne
conpliance with any or all of the requirenents in this specification. Wen
sanples are to be provided, they shall be submitted a ninimum of 14 days
prior to the beginning of installation of the geotextile. A witten
certificate of conpliance signed by a |legally authorized official fromthe
conpany shall be submitted, in duplicate, upon delivery of the geotextile.
The certificate shall state that the geotextile shipped to the site neets
the chenical requirenents and exceeds the mnimum average roll value listed
in TABLE 2, M Nl MUM PHYSI CAL REQUI REMENTS FOR ROADWAY GEOTEXTI LE.  Upon
request, the contractor shall supply quality control and quality assurance
test results for the roadway geotextile. Al samples provided shall be
fromthe sane production lot as will be supplied for the contract, and
shall be the full manufactured width of the geotextile by at |east 10 feet
long. Samples subnitted for testing shall be identified by manufacturers

| ot designation. The manufacturer shall certify that the geotextile has
been inspected using permanent on-line netal detectors and does not contain
any needl es.

Sl uice Geotextile Sanples; G COR

If requested by the Contracting Officer, the Contractor shall provide to
the CGovernment sluice geotextile samples for testing to determ ne
conpliance with any or all of the requirenents in this specification. Wen
sanples are to be provided, they shall be submitted a ninimum of 14 days
prior to the beginning of installation of the geotextile. A witten
certificate of conpliance signed by a |legally authorized official fromthe
conpany shall be subnmitted, in duplicate, upon delivery of the geotextile.
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The certificate shall state that the geotextile shipped to the site neets
the chemical requirements and exceeds the m ni mum average roll value |isted
in TABLE 2, M N MUM PHYSI CAL REQUI REMENTS FOR ROADWAY GEOTEXTI LE. Upon
request, the contractor shall supply quality control and quality assurance
test results for the sluice geotextile. Al sanples provided shall be from
the sane production lot as will be supplied for the contract, and shall be
the full manufactured width of the geotextile by at |least 10 feet |ong.
Sanpl es submitted for testing shall be identified by manufacturers | ot
designation. The manufacturer shall certify that the geotextile has been

i nspected using pernmanent on-line netal detectors and does not contain any
needl es.

.4 QUALI FI CATI ONS

The geosynthetic clay liner shall be the product of a GCL Manufacturer who
has produced the proposed GCL using the sane bentonite, geotextiles, sew ng
thread, and adhesive for at least 5 conpleted projects and shall have
produced a mi ni num of 1,000, 000 square feet of the proposed GCL.

.5 SHI PMVENT, HANDLI NG, AND STORAGE
.5.1 Ceotextil e

Only approved geotextile rolls shall be delivered to the project site. Al
geotextil e shall be | abel ed, shipped, stored, and handl ed in accordance
with ASTM D 4873. No hooks, tongs, or other sharp instruments shall be
used for handling geotextile.

.5.2 Geosynt hetic Cay Liner
.5.2.1 Del i very

Del i very, storage, and handling of GCL shall be in accordance with ASTM D
5888. The Contracting Oficer shall be present during delivery and

unl oadi ng of the GCL. Rolls shall be packaged in an opaque, water proof,
protective covering and wapped around a central core. Tears in the
packagi ng shall be repaired to restore a waterproof protective barrier
around the GCL. Unloading of rolls fromthe delivery vehicles shall be
done preventing damage to the GCL and its packagi ng.

.5.2.2 St or age

Field storage shall be in flat dry areas where water cannot accumnul ate and
the GCL rolls can be protected fromdamage. Storage of the rolls on bl ocks
or pallets will not be allowed unless the GCL rolls are fully supported as
approved by the Contracting Oficer. Stacks of GCL rolls shall be no
greater than three high. Rolls shall be covered with a water proof
tarpaulin or plastic sheet if stored outdoors.

.5.2.3 Handl i ng

Roll's shall not be dragged, lifted by one end, or dropped to the ground
fromthe delivery vehicle. A pipe or solid bar of sufficient strength to
support the full weight of the roll wthout significant bending shall be
used for all unloading and handling activities. The dianeter of the pipe
shal |l be small enough to be easily inserted through the core of the GCL
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roll. Chains shall be used to |ink the ends of the core pipe to the ends
of a spreader bar. The spreader bar shall be wi de enough to prevent the
chains from rubbi ng agai nst the ends of the GCL roll. Alternatively, a

stinger bar protruding fromthe end of a forklift or other equipnment may be
used. The stinger bar shall be at least three-fourths the length of the
core and al so nust be capable of supporting the full weight of the GCL

wi t hout significant bending. |f recomended by the manufacturer, a sling
handl i ng method utilizing appropriate |oading straps nmay be used.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Geotextiles

2.1.1.1 Type |I: Reinforcenent Geotextile
The reinforcenment geotextile shall be a woven pervious sheet of plastic
yarn as defined by ASTM D 123. The geotextile shall equal or exceed the
m ni mum average roll values listed in TABLE 1, M N MUM PHYSI CAL

REQUI REMENTS FOR REI NFORCEMENT CEOTEXTILE. Strength values indicated in
the table are for the stronger principal direction.

TABLE 1
M NI MUM PHYSI CAL REQUI REMENTS FOR REI NFORCVENT CGEOCTEXTI LE

PROPERTY UNI TS ACCEPTABLE VALUES TEST METHCD
W DE W DTH I b/in 1200 ASTM D 4595
TENSI LE STRENGTH
SEAM STRENGTH Ib/in 200 ASTM D 4884
STRENGTH ( CVD)
ULTRAVI OLET
DEGRADATI ON Per cent 70 AT 500 Hrs ASTM D 4355

2.1.1.2 Type Il: Roadway Ceotextile

The roadway geotextile shall be a woven, pervious sheet of plastic yarn as
defined by ASTM D 123. The geotextile shall equal or exceed the m ni num
average roll values listed in TABLE 2, M N MUM PHYSI CAL REQUI REMENTS FCR
ROADWAY GEOTEXTILE. Mnimumultimate strength val ues shall be achieved in
the machi ne and the cross directions.

TABLE 2
M NI MUM PHYSI CAL REQUI REMENTS FOR ROADWAY GEOTEXTI LE
PROPERTY UNI TS ACCEPTABLE VALUES TEST METHOD
W DE W DTH I b/in 400 ASTM D 4595

TENSI LE STRENGTH

ULTRAVI OLET
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TABLE 2
M NI MUM PHYSI CAL REQUI REMENTS FOR ROADWAY GEOTEXTI LE
DEGRADATI ON Per cent 70 AT 500 Hrs ASTM D 4355

2.1.1.3 Sl ui ce Geotextile

The sluice geotextile shall meet or exceed all of the requirenents
specified in Paragraph 2.1.1.2 for the Type Il: Roadway Geotextile.

2.1.1. 4 Ceot extil e Fi ber

Fi bers used in the manufacturing of the geotextiles shall consist of a

| ong-chai n synthetic pol ymer conposed of at |east 85 percent by wei ght of
pol yol efi ns, polyesters, or polamdes. Stabilizers and/or inhibitors shal
be added to the base polynmer if necessary to nmake the filaments resistant
to deterioration caused by ultraviolet |light and heat exposure. Reclained
or recycled fibers or polymer shall not be added to the fornul ation
Ceotextile shall be formed into a network such that the filanents or yarns
retain dinensional stability relative to each other, including the edges.
The edges of the geotextile shall be finished to prevent the outer fiber
frompulling away fromthe geotextile.

2.1.2 Ceotextil e Seans

Al seans in the reinforcenent geotextile shall be oriented transverse
(perpendicular) to the dike centerline. Al seans shall be sewn with a
SSA-1, "Flat" or "Prayer" seam with a 401 two-threaded chain stitch, or as
required to achieve the mninmumstrength indicated in Table 1. Thread
shal |l be polyolifin (polyester or propylene). Overlap of adjacent rows of
rei nforcement geotextile, in lieu of sewn seans shall not be pernitted.

2.1.3 CGeosynt hetic Cay Liner

The GCL shall be a manufactured product consisting of a sodium
nmontrorillonite clay (bentonite) |layer evenly distributed between two
geotextiles. The GCL shall conformto the property requirenents listed in
Table 3 and shall be free of tears, holes, or other defects which may
affect its serviceability. Encapsulating geotextiles shall be mechanically
bonded toget her using a needl e punch or stitch bonding process. The GCL
shal | be continuously inspected for broken needl es using an in-line netal
detector and broken needl es shall be renoved. The m ni num manuf actured GCL
sheet wi dth shall be 13.5 feet and the m ni mum manufactured CGCL sheet

| ength shall be 98 feet.

TABLE 3 - GCL PROPERTI ES

TEST METHOD TEST VALUE

BENTONI TE
Swel | I ndex Test, m nimum ASTM D 5890 0.000848 cubic ft (24 n)

Fluid Loss, maxinum ASTM D 5891 0. 000636 cubic ft (18 nl)
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Bentonite Mass/Unit Area,
MARV, Notes 1 and 2

Tensil e Strength,
MARV

Peak

M d- Pl ane Shear Strength
(hydrated), m ninmm

at a normal stress of
200 psf

| ndex Fl ux, maxi mum

Peel Strength, MARV

Note 1: MARV = m ni num average rol
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TABLE 3 - GCL PROPERTI ES

TEST METHOD

ASTM D 5993

ASTM D 4632

ASTM D 5321

ASTM D 5887

ASTM D 4632

Note 2: Bentonite nass/unit area shal

content. Moisture content shal

TEST VALUE

0.75 I bs/sq foot (3.6 kg/sg m

150 I bs/in (26 kN m

500 psf (24 kPa)

. 000000033 cubic ft/sq ft/sec
(. 00000001 cubic msq msec)

15 | bs. (65 N)

val ue.

be computed at O percent noisture
be determ ned by ASTM D 2216 or ASTM D 4643.

Bentonite nmass/unit area is exclusive of glues added to the bentonite.

2.2 I NSPECTI ONS, VERI FI CATI ONS, AND TESTI NG

2.2.1 Geotextil e Manufacturing and Sanpling

2.2.1.1 Type |: Reinforcenent Geotextile

The reinforcenment geotextile shal

meet the requirements specified in TABLE

1, M N MJUM PHYSI CAL REQUI REMENTS FOR REI NFORCEMENT CEOTEXTI LE

2.2.1.2 Type Il: Roadway Ceotextile

The roadway geotextil e shal

nmeet the requirenents specified in TABLE 2,

M NI MUM PHYSI CAL REQUI REMENTS FOR ROADWAY GEOTEXTI LE

2.2.1.3 Sl uice Geotextile

The sl uice geotextile shal

meet the requirements specified in TABLE 2,

M NI MUM PHYSI CAL REQUI REMENTS FOR ROADWAY GEOTEXTI LE

2.2.2 GCL Manufacturing Sanpling and Testing

The GCL and its conponents shal

be sanpled and tested in accordance with

the GCL manufacturer's approved QC manual. The GCL manufacturer's QC
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procedures shall be in accordance with ASTM D 5889. Test results not
neeting the requirenments specified in Table 3 shall result in the rejection
of applicable rolls. The GCL manufacturer's QC manual shall describe
procedures used to determine rejection of applicable rolls. As a mininum
rolls produced imediately prior to and i mediately after the failed rol
shall be tested for the sane failed paraneter. Testing shall continue
until a m nimum of three successive rolls on both sides of the origina
failing roll pass the failed paraneter

PART 3 EXECUTI ON

3.

3.

3.

1 | NSTALLATI ON OF THE GECOTEXTI LE
1.1 Cener a

The geotextile shall be placed in the nmanner and at the | ocations indicated
on the Contract Drawings. At the tinme of installation, the geotextile
shall be rejected if it has defects, rips, holes, flaws, deterioration or
danage incurred during manufacture, transportation or storage.

1.2 Surface Preparation for the Geotextile

Surfaces on which the reinforcenment and roadway geotextile are to be placed
shall be conpacted prior to the placenent of the geotextile. Surfaces to be
conpacted shall be free of standing water, ruts and unnecessary roughness.
The surfaces shall be conpacted by not |ess than eight passes of a
sheepsfoot roller, where a pass is defined as a pass in one direction. The
sheepsfoot roller shall have a mninum 100 ton vibratory capacity. However
the conpaction shall be perforned in the static node. Each pass of the
roll er shall overlap the preceding or adjacent pass by not |ess than one
foot. Al surfaces on which the geotextile is to be placed shall be
prepared to a relatively snooth surface condition, in accordance with the
applicable portion of this specification and shall be free from
obstruction, debris, depressions, erosion feature, or vegetation. Any
irregularities will be renoved so as to insure continuous, intinate contact
of the geotextile with all the surface. Any |oose material, soft or |ow
density pockets of material, will be renpbved; erosion features such as
rills, gullies etc. nmust be graded out of the surface before geotextile

pl acenent .

.1.3 Pl acemrent of the Reinforcement Geotextile

The reinforcenment geotextile shall be placed with the principle strength

di mensi on perpendicular to the | ongitudinal centerline of the enmbanknent
and laid snmooth and free of tension, stress, folds, winkles, or creases.

A continuous strip shall be placed fromone side of the enmbanknment to the
other, so that there are no joints parallel to the enbanknent. The
Contractor shall adjust the actual length of the geotextile used based on
initial installation experience. The geotextile shall be placed to provide
a mnimmw dth of overlap for each joint, as recommended by the

manuf acturer for seami ng. Tenporary pinning of the geotextile to help hold
it in place until the sewing is conpleted shall be allowed. The tenporary
pi ns shall be renpbved as the the geotextile is sewn. Trinmm ng shall be
perfornmed in such a manner that the geotextile shall not be damaged in any
way .

3.1. 4 Pl acenent of the Roadway Ceotextile
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The roadway geotextile shall be placed with the |ong dinmension parallel to
the centerline of the roadway. Overlap of the roadway geotextile shall be
permtted in either direction. Overlap shall be in accordance wth

Par agraph 3.1.6, Roadway Ceotextile Overlap. Tenporary pinning of the
geotextile until placenent of the roadway aggregate thereon will be
permtted. However, the tenporary pins shall be renoved as the roadway
aggregate is placed on the geotextile to relieve the high tensile stress
whi ch may occur.

.1.5 Installation of the Sluice Geotextile

The sluice geotextile shall be placed in the sluice excavation as indicated
on the Contract Drawi ngs. Overlap of the sluice geotextile shall be
permtted in either direction. Overlap shall be in accordance wth

Par agraph 3.1.7 Roadway and Sl uice CGeotextile Over

.1.6 Protection of the Geotextile

Any damage to the geotextile during its installation or during placenent of
di ke fill, roadway aggregate, or sluice backfill shall be replaced by the
Contractor at no additional cost to the Governnent. The work shall be
schedul ed so that the covering of the geotextile with a |ayer of the
specified material is acconplished within 10 working days after placenent
of the geotextile. Failure to conply shall require replacenent of
geotextile. The geotextile shall be protected from danage prior to and
during the placenent of dike fill, roadway aggregate, and sl uice backfill.
Bef ore placenment of dike fill, roadway aggregate, and sluice backfill, the
Contractor shall denonstrate that the placenent technique will not cause
danage to the geotextile. In no case shall any type of equipnent be

al l owed on the unprotected geotextile.

1.7 Roadway and Sl uice Geotextile Overlap

The overlap of roadway and sl uice geotextile rolls shall be 24 inches.
Appropriate nmeasures will be taken to insure required overlap exists after
the roadway aggregate and sluice backfill placenent.

2 | NSTALLATI ON OF THE GCL
3.2.1 Subgrade Preparation for GCL

Prior to the start of subgrade peparation for the GCL, a survey shall be
performed to determ ne the existing ground surface el evations al ong the
landfill slopes, and in the vicinity of the Cherry Island Landfill punp
station located al ong Reach C and identified on the Contract Draw ngs.
These el evations shall be used to determine the required extent of the GCL
to be placed, based on the top and bottom el evati ons provi ded on the
Contract Drawi ngs. As indicated on the Contract Drawings, the Limt of

Di sturbance in the vicinity of the punp station shall be such that no

di sturbance of the landfill shall be performed within 25 feet of the punp
station. The survey shall be perforned under the guidance of a surveyor
licensed by the State of Delaware. The Contractor shall be responsible for
all costs associated with the survey.

Surfaces on which the GCL is to be placed shall be stripped of vegetation

and conpacted prior to the placenent of the GCL. Surfaces to be conpacted
shall be free of standing water, ruts and unnecessary roughness. The

SECTI ON 02370 Page 10



Invitation for Bids Anmendnent No. 0001
DACWs1- 02- B- 0026

surfaces shall be conpacted by not |ess than four passes of a snooth
drummed roller, where a pass is defined as a pass in one direction. Each
pass of the roller shall overlap the preceding or adjacent pass by not |ess
than one foot. Al surfaces on which the GCL is to be placed shall be
prepared to a relatively snooth surface condition, in accordance with the
applicable portion of this specification and shall be free from
obstruction, debris, depressions, erosion feature, or vegetation. Any
irregularities will be removed so as to insure continuous, intinmate contact
of the GCL with all the surface. Any |oose material, soft or |ow density
pockets of material, will be renoved; erosion features such as rills,
gullies etc. must be graded out of the surface before GCL pl acenent.

. 2.2 GCL Pl acement

The GCL shall be placed on the landfill slope, as indicated on the Contract
Drawi ngs. The sl opes al ong which the GCL will be placed shall be snmooth and
free of vegetation, standing water, frozen material, and angul ar stones or
other foreign matter that could damage the GCL. Prior to the placenent of
any portion of the GCL, the Contracting Oficer shall review the subgrade
on which the GCL is to be placed to confirmthat it nmeets the requirenents
of this Section. The GCL shall be installed as soon as practical after
approval of the subgrade, but, the GCL shall not be deployed if any portion
of the subgrade is frozen. Imediately prior to deploynent, the packaging
shal |l be carefully renmoved wi thout damaging the GCL. GCL which has been
hydrated prior to the placenent of the GCL cover soil shall be removed and
repl aced. Hydrated GCL is defined as material which has become soft as

det erm ned by squeezing the naterial with finger pressure or material which
has exhibited swelling. The GCL shall be placed al ong the prepared
subgrade using a spreader bar, which shall support the weight of the GCL
until the placenent of the GCL cover soil along that portion of the slope
is complete. Joining of panels in the horizontal direction shall not be

al l owed. Dragging of GCL panels over the ground surface shall be

m ni m zed. Deployed GCL panels shall lie flat against the prepared
subgrade, with no winkles or folds. The GCL panels shall be anchored as

i ndi cated on the Contract Draw ngs.

. 2.3 GCL Overl appi ng

Adj acent panels shall be positioned with the overlap reconmended by the
manuf acturer, but not |less than 12 inches after shrinkage for panel sides.
Dirt or other foreign matter shall be renoved fromthe overlap area.
Construction adhesive or other nethods, as recomrended by the nmanufacturer
shal | be used for joining adjacent panels.

.2.4 Anchor Trenches

The GCL anchor trenches shall be constructed to the dinensions indicated on
the Contract Drawi ngs. The thickness of the existing cover soils on the
landfill slopes is anticipated to be variable along Reach C. Therefore,
the potential exists for encountering municipal solid waste in the anchor
trench excavations. |If municipal solid waste is encountered during anchor
trench construction, the Contractor shall imediately notify the
Contracting Officer, who will provide direction to the Contractor regarding
any required nodifications to the anchor trench detail at that |ocation
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2.5 Pr ot ecti on

Only those GCL panels which can be placed and covered in the sane day shal
be unpackaged and install ed.

. 2.6 Repairs

Holes or tears in GCL shall be repaired by placing a patch of GCL extending
a mnimumof 12 inches beyond the edges of the hole or tear on all sides.
Bentonite nmastic shall be applied in the overlap area at a m ni mum
application rate of one pound per lineal foot. Patches shall be secured
with a construction adhesive or other approved nethods as recommended by

t he manuf acturer.

2.7 Penetrati ons

Penetrations through the GCL, if required, shall be performed in accordance
wi th the manufacturers recomrendati ons and the approved GCL Wbrk Pl an

.3 MEASUREMENT AND PAYMENT

.3.1 Rei nforcenent GCeotextile

Installed rei nforcenent geotextile will be measured for payment in place to
the nearest square feet of protected area as delineated on the Contract
Drawi ngs. Paynent shall be made at the Contract Unit Price for Bid Item No.
2 "Ceotextile Reinforcenent,"” and shall constitute full conpensation to the
Contractor for providing all plant, |abor, material, and equi pnent and
perform ng all operations necessary for the conplete and satisfactory
installation of the geotextile reinforcement, including preparation of the
seam ng work plan. No paynment will be nmade for geotextile overlaps. The
following itens are included in the Contract Unit Price for Ceotextile

Rei nf orcenment and shall not be counted a second tinme in the process of
determ ning the extent of geotextile placed: Material and associated

equi prent and operation used in |laps and seaning; and securing pins and
associ ated material, equipnment, and operations. No paynment will be made
for geotextiles replaced because of waste, contam nation, damage, repair,

or due to contractor fault or negligence.

. 3.2 Roadway Geotextile

There shall be no neasurenment or paynment for the roadway geotextile and all
costs in connection with the installation of the roadway geotextile shal
be considered incidental to Bid Item No. 1, "Sluice Access Roadway".

.3.3 Sl uice Geotextile

There shall be no nmeasurenent or payment for the sluice geotextile and all
costs in connection with the installation of the sluice geotextile shall be
considered incidental to Bid Item No. 4, "Sluice Relocation" as specified
in Section 02380.

. 3.4 Geosynt hetic Cay Liner

Installed GCL will be measured for paynent in place to the nearest square
foot. The installed area shall be calculated using the I ength of covered
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sl ope as determ ned by the pre-placenent survey of the landfill slopes and
wi dth of the covered slope as delineated on the Contract Draw ngs. Paynent
shall be made at the Contract Unit Price for Bid Item No. 5 "Geosynthetic
Clay Liner," and shall constitute full conpensation to the Contractor for
providing all plant, [abor, material, and equi pnent and performng all
operations necessary for the conplete and satisfactory installation of the
CCL, including the pre-placenent survey, overlaps, penetrations and anchor
trenches. The material and associ ated equi pment and operation used in

| aps, anchor trenches and joi ning adjacent panels shall be included in the
Contract Unit Price for Geosynthetic Cay Liner and shall not be counted a
second tine in the process of determ ning the extent of GCL placed. No
paynment will be made for GCL repl aced because of waste, contam nation
damage, repair, or due to contractor fault or negligence.

-- End of Section --

SECTI ON 02370 Page 13



THI S PAGE HAS BEEN | NTENTI ONALLY LEFT BLANK



SECTI ON_NO.
DIVISION 1 -

01010
01060
01320
01325
01330
01355
01420
01450
01500
01580
01780

DIVISION 2 -

02230
02300
02370
02380
02700
02921

Invitation for

PRQIECT TABLE OF CONTENTS

TITLE

GENERAL REQUI REMENTS

SUMVARY OF WORK

SAFETY

CONSTRUCTI ON'  PHOT OGRAPHY
PROJECT SCHEDULE

SUBM TTAL PROCEDURES

ENVI RONVENTAL PROTECTI ON
SQURCES FOR REFERENCE PUBLI CATI ONS
CONTRACTOR QUALI TY CONTROL (CQQO)
TEVMPORARY CONSTRUCTI ON

PROJECT AND SAFETY SI G\S
AS- BU LT DRAW NGS

SI TE WORK

SI TE CLEARI NG
EARTHWORK
GEOTEXTI LE

SLUI CE RELOCATI ON
SETTLEMENT PLATES
SEEDI NG

--End of Project Table of Contents--

PROJECT TABLE OF CONTENTS

Bi ds- Anendnment No. 0001
DACWs1- 02- B- 0026



	CONTINUED ON NEXT PAGE: 


